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(54) POLYPROPYLENE COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition capable of preventing the defective 
appearance of molded products, such as surface 
roughness, irregular thickness and while stains, and 
useful for metal-deposited films, nonwoven fabrics, 
etc., by including a specific polypropylene and a 
spepific lubricant in specific amounts, respectively. 

SOLUTION: This propylene composition comprises (A) 
polypropylene obtained by a polymerization method using 



a single site catalyst (concretely a metallocene 
catalyst, a Brookhart catalyst) and having a melt-flow 
rate of 0.1-100 g/10 min, preferably 0.1-30 g/10 min, 
and (B) a lubricant containing (B-i) a fluoropolymer (e.g. 
a lubricant comprising 50-100 wt.% of a fluonnated 
vinylidene-hexafluoropropylene copolymer, 0-10 v^.% of 
talc, 0-15 vA.% of calcium carbonate, 0-10 v^.% of 
silicon dioxide, and 0-10 v\/t.% of bahum sulfate). The 
component B is contained in an amount of 0.0001-0.1% 
converted into the amount of the component B-). 
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[ Title of the Invention] 

Polypropylene Resin Composition 
[Abstract] 

[ Subject ] To obtain extrusion-molded articles of 

better appearance from a polypropylene polymerized 
I using a single-site catalyst under prevention of 

, deterioration of appearance, hy] rough surface, irregular 

thickness, white clouding and so on. 

(Means for Solution] A polypropylene resin 

composition comprising a polypropylene produced by 
polymerization using .:a single site catalyst, which has 
a melt- flow rate of 0.1. - 100 g/10 min. , and a lubricant 
comprising a fluorine-containing polymer, wherein the 
content of the lubricant; is O.'OOOl - 0.1 % by weight 
calculated as the fluorine-containing polymer. 
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I Patent Claims ] 

[ Claim 1 ] A ; pplYpropylene resin composition, 
characterized in that it comprises 

a polypropYlene.: : which is produced by 

polymerization using a . single-site catalyst and has a 

melt flow rate of 0.1 - 100 g/10 mih; and 

a lubricant comprising a ; fluorine-containing 

polymer, 

wherein the .cbiitent of the lubricant is 0.0001 

- 0.1 % by weight, calculated - as., the fluorine-containing 
polymer. 

[Claim 2 ] The polypropylene resin composition as 

claimed in Claim 1, --wherein -the lubricant comprises a 
vinyl idene f luoride/hexaf luorbpropylene copolymer, as 
the main component, and at least one selected from the 
group consisting of bairium^. : sul f ate , talc, calcium 
carbonate and silicon oxide.. 

[ Claim 3 ] The polypropylene resin composition as 

claimed in Claim 1 or 2,- . which is to be used for films 
for metal vapor deposition./ 

[Claim 4 ] The. polypropylene resin composition as 

claimed in Claim 3/ w^^^^ polypropylene has a 

melt flow rate of Q. 1 30 .g/l6 min. 

[Claim 5 ] The polypropyiene resin composition as 

claimed in Claim ; 1. ...or : 2, . .which is* to be used for 
non-woven fabric- 

[Detailed Description of the invention ] 
[ 0001] \ 

[ Technical Field of t)>e Invent ionj 

The present invent ion- relates to a polypropylene 



resin composition which is produced using a single-site 
catalyst and is especially adapted to the use for films 
for metal vapor deposition and for non-woven fabric. 
[ 0002] 

[ Prior Art ] 

Polypropylenes. produced using a single-site 
catalyst; such as metallocene catalyst, are difficult 
to process into formed articles exhibiting better 
appearance, as compared" with polypropylenes produced 
using a Ziegler catalyst. Even a polypropylene having 
a higher melt flow rate,, which is generally recognized 
to have better moldabiTity> may suffer from occurrence 
of deterioration of appearance of the product. For 
example, when processed - into filament by extrusion, a 
rough surface, of the filament . may be caused due to 
occurrence of melt fructure and, when extrusion-molded 
into film or sheet, "a rough surface, irregular film 
thickness and white clouding of the film may tend to 
occur, 
[ 0003] 

It. has heretofore been known, that extrusion- 
molded articles of better appearance are produced by 
incorporating a lubricant in a polypropylene resin to 
improve its moldability. However, it has not been 
known that the appearance of a polypropylene resin 
produced by polymerization using a single-site catalyst 
is considerably imprbved by incorporating therein a 
lubricant component comprising a fluorine-containing 
polymer . 
[ 0004] 
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[ Subject to be solved by the Invention ] 

The object of the present invention is to 
provide a polyolef in resin composition comprising a 
polypropylene composition containing a polypropylene as 
the main component obtained by polymerization using a 
single-site catalyst which is superior in the product 
appearance and which: can be processed into extrusion- 
molded articles without suffering from occurrence of 
deterioration of appearance, such- as surface roughness, 
irregular film thickness and white clouding of the film, 
even by extrusion molding 

[. 0005] 

[ Means for solving the Subject ] 

The present invention consists in the following 
polypropylene resin composition: 

(1) A polypropylene resin composition, characterized 
in that it comprises a. polypropylene produced by 
polymerization using a single-site catalyst, which has 
a melt flow rate of .0.,i; - 1,00 g/10 min./ and a lubricant 
comprising a fluorine-containing polymer, wherein the 
content of the lubricant is 0.0001- 0.1 % . by weight, 
calculated as the fluorine-containing polymer. 

(2) The polypropylene resin composition as defined 
in the above (1), wherein the lubricant comprises a 
vinyl idene f luoride/hexaf luoropropylene copolymer, as 
the main component, . and at least one selected from the 
group consisting of barium sulfate, talc, calcium 
carbonate and silicon oxide. 

(3) The polypropylene resin composition as defined 
in the above (1) or (2), which is to be used for films 
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for metal vapor deposition. 

(4) The polypropylene resin composition, as defined 
in the above (3), wherein the polypropylene has a melt 
flow rate of 0.1 - 30 g/10 min. 

(5) The polypropylene resin composition as defined 
in the above ( 1) or (2), which is to be used for 
non-woven fabric. 

C 0006] 

«The Polypropylene Produced by Polymerization Using 
a Single-site Catalyst) 

A single-Site . catalyst is one in which the 
active sites are homogeneous (single-site) and for 
Which there may be recited, for example, metallocene 
catalysts (so-called. Kaminsky catalysts) and Brookheart 
catalyst. The metallocene catalyst is one which is 
constituted of, for. ; example, a transition metal 
compound based on metallocene and at least one compound 
selected from the group consisting of organoaluminum 
compounds and compounds that build up an ion pair by 
reaction with the transition metal compound based on 
metallocene mentioned, above; and which may be supported 
on an inorganic substance. 
[ 0007] 

As the transition metal compounds based on 
metallocene, there may be exemplified those which are 
disclosed in the Japanese Patent Kokais Hei-5-209014 A 
Hei-6-100579 A, Hei-1-301704 A, Hei-3-193796 A and 
Hei-5-148284 A. 
[ 0008] 

As the organoaluminum compounds, there may be 
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recited, for example, . alkylalumihum compounds and 
linear and cyclic aluminoxanes . The linear and the 
cyclic aluiminoxanes \ ate formed by bringing alkyl- 
aluminum compounds into contact with water. They may 
be obtained by, : tpv example, incorporating an 
alkylaluminum compound in the - reaction mixture upon the 
polymerization and adding water thereto afterwards or 
by reacting an alkyl^lumilnum ^compound with the water of 
crystallization of a complex salt or . with the adsorbed 
moisture on an organic or inorganic compound, 

f 0009] ' - 

For the compound which builds up an ion pair by 
reaction with the transition metal compound based on 
metallocene, there may. be riepited, foe example, those 
which are disclosed in / the Japanese Patent . Kohyo Hei- 
1-501950 A and in — the • Japanese. Patent Kokai Hei- 
3-207704 A. . ■ • • 

[ 0010] , 

As the inorganic substance for supporting the 
single-site catalyst, ; there may be recited, for 
example, silica gei;. zeolite's and diatomaceous earth. 

{ 0011] . : . ; 

On producing the polypropylene resin using a 
single-site catalyst, -rt : 'is^ possible to realize a 
homo-polymerization with . only propyl er.e^ while it is 
permissible to realize :;a:::Giprpolymerazation of propylene 
with other a -6i^^iK(s)r';fdr^^ t^^ 

example, improving the impact i resistance or flexibility 
or decreasing the density: ; For sudh other a -olefins, 
there may be recited^ fbrvyex^^ having 2 to 20 
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carbon atoms, preferably. 2 to 8 carbon atoms, such as 
ethylene, l-butene, 3-methyl-l-pentene, . 4-metnyl-l- 
pentene, 1-hexene, IVoctene and l>decene. In the case 
of co-polymerizing : two or more a -olefins, the 

proportion of the a -olefin used as the comonomer with 
respect to the main, . monomer may .be 0.01 - 10 mole %, 
preferably 0.01 - 5 mole %. 
[ 0012] 

For the polymerization technique using the 
catalyst mentioned above, bulk polymerization, solution 
polymerization, suspension polymerization, . gas phase 
polymerization and .so on may be recited. These 
polymerization techniques; may be realized either in a 
batch-wise practice bf^ in • a continuous practice. For 
the condition of \ the polymerization, usually a 
polymerization temperaturie of minus 100 - plus 250 °C, 
a polymerization duration of 5 minutes - 10 hours and a 
polymerization pressure of normal pressure - 300 
kgf/cm^ (gauge) may be incorporated. 
[ 0013] 

The polypropylene to be incorporated according 
to the present invention' ' is polymerized using a single- 
site catalyst and has a melt flow rate (at 230 "C, 2.16 
kg load) in the range from 0.1 to 100 g/10 min. The 
polypropylene may preferably has a melt flow rate of 
0.1 - 30 g/10 min.. -or of 30 -100 g/10 min,, for using 
the polypropylene resin .composition according to the 
present invention for ■■'f ilms' for -mbtal vapor deposition 
or for using it for noh-woven fabric, respectively. As 
the polypropylene. :that of sindiotactic structure may 



7 



OCT-2]-'03 16:01 TO:EURNS 



FROM:YANAGIHAPA+ASSOC 



R:935 P. 13/23 



also be employed for attaining a . more intense 
characteristic feature of stereospecif icity due to the 
use of single-site, catalyst, .as distinct from that of 
ordinary isotactic structure. 
[ 0014] 

i Lubricant )) 

The lubricant to be used according to the 
present invention is that comprising a fluorine- 
containing polymer, wherein the lubricant may be 
constituted solely of. the fluorine-containing polymer 
or may contain lubricant . ingredient (s) other than the 
fluorine-containing ^ polymer. The . content of the 

fluorine-containing polymer' in the lubricant may be 50 - 
100 % by weight, preferably 65 to 100 % by weight, 
[ 0015] 

For the fluorine-containing polymer to be used 
for the lubricant, there may be recited, for example, 
homopolymers and copolymers of fluorinated a -olefins, 
in which the hydrdgen atoms of the a -olefins are 
partly or wholly replaped with fluorine atoms, and 
copolymers of fluorinated a -olefins with non- 
fluorinated a -olefins. Concrete examples of such 

fluorinated a -olefins include, for example, vinylidene 
fluoride, hexaf luoropropylene , tetraf luoroethylene and 
chlorotrif luoroethyiene . 
[ 0016] 

As concrete • -examples of the fluorine-containing 
polymer, there may be recited copolymers of vinylidene 
fluoride/hexaf luoropropylene, copolymers of vinylidene 
fluoride/ chlorotri f luoroethylene . and copolymers of 
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tetraf luoroethylene/propylene. Among them,, preference 
is given to copolymers of vinylidene £luoride/hexa^ 
f luoropropylene . 
[ 0017] 

For the ' aboye-mentioned other lubricant 
ingredients, there may ..be recited inorganic compounds, 
such as talc, calcium carbonate. silicon oxide and 
barium sulfate. For the- lubricant to be used according 
to the present invention, those' which contain 50 - 100 
% by weight of the /fluorine-containing polymer, 0 - 10 
% by weight of talc," 0 -15 % by weight of calcium 
carbonate, 0-10 % by weight of silicon oxide and 0 - 
10 % by weight of barium sulfate are preferred. 
[ 0018] 

It is permissible. , to incorporate together , in 
addition to the above-mentioned inorganic compound, 
other known lubricants, for example, lubricants based 
on hydrocarbon, such as liquid paraffin, natural 
paraffin, microwax,. synthetic paraffin, polyethylene 
wax, chlorinated hydfbcarbohs and f luorocarbons ; 
lubricants based on. fatty acid, such as higher fatty 
acids and fatty oxyacids; lubricants based on fatty 
acid amide, such as fatty acid > amides and alkylene-bis- 
fatty acid amides; lubricants based on ester, such as 
lower alcohol esters of "fatty acids, polyhydric alcohol 
esters of fatty acids, fatty alcohol esters of fatty 
acids and polyglycol esters of fatty acids; lubricants 
based on alcohol, sxich '^s fatty alcohols , polyhydric 
alcohols, polyglycols and polyglycerols ; and metal 
soaps . 
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f 0019] 

i Polypropylene Resin Cpmposition } 

The polypropylene /: resin composition according 
to the present inviention . is. one which comprises the 
polypropylene produced by polymerization using the 
single-site catalyst .described above and the above- 
mentioned lubricant comprising the fluorine-containing 
polymer. The content of the lubricant may be 0.0001 - 
0.1 % by weight, preferably 0.01 - 0.08 % by weight, 
recited as the content of the fluorine-containing 
polymer in the polypropylene resin composition. 

[ 0020] 

The polypropylene resin composition according 
to the present invention, may contain other ingredients, 
such as thermoplastic: :resinfs) other than the said 
polypropylene, stabilizer against heat, stabilizer to 
weathering, antioxidant, antistatic agent, anti- 
blocking agent, dye'stuffs,. pigments, natural oils and 
synthetic oils, within, the range not obstructing the 
purpose of the present invention. 
[0021] 

The polypropylene resin compoisition according 
to the present invention may be used favorably for the 
one to be assigned for extrusion molding, especially for 
producing films for metal vapor deposition and non-woven 
fabric. The polypropylene resin composition according 
to the present invention may be prepared by, for 
example, subjecting the polypropylene, the lubricant 
and other optionally incorporated components to 
melt-kneading on an extruding machine, kneader or so 
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on. Alternatively, it is possible to prepare 

preliminarily a mas.terbatch by admixing the lubricant 
to other polymer, such, as, a polypropylene, so as to 
reach a higher content of the lubricant and, then, the 
resulting granular masterbatch is melt-kneaded with the 
polypropylene mentioned above. 
[ 0022] 

The polypropylene resin ■ composition prepared in 
the manner as above will, result in a product exhibiting 
better appearance, though the polypropylene is produced 
hy polymerization using . a single-site catalyst. For 
example, extrusion-mplded articles of better appearance 
can be obtained therefrom even used as the raw material 
for extrusion molding, without suffering from inferior 
appearance, such as occurrence of rough surface, 
irregular thickness and white clouding. 
[ 0023] 

i Molding Technique )) 

For molding the polypropylene resin composition 
according to the present: invention, known techniques 
can be employed, thbugh- it: is favorable to carry out an 
extrusion molding using a known extrusion apparatus. 
For example, the extrusion molding can be realized by 
extruding the polypropylene resin, composition in molten 
state from an extrusion die. of, for example, single 
screw extruder, kneader extruder , ram-extruder or gear 
extruder. It is also possible to incorporate in an 
extrusion molding stretching of the product in a single 
or multiple directions. 
[0024] 
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There is nb special limitation in the 
configuration of the .extrus ion-molded article and it 
may have any voluntary form, such as filament, film, 
sheet, pipe and hose.. Among them, filament, film and 

sheet are preferred. 

[ 0025] 

The extrusion-molded articles produced in this 
manner have better appearances- For example, molded 
filament has better • appearance without suffering from 
occurrence of surfac^ roughness or so on. Molded film 
exhibits better aippeairance . without suffering from 
occurence of surface roughness, . irregular thickness and 
white clouding. 
[0026] 

The popypropylene resin composition according 
to the present invention; is especially adapted for 
films to be subjected to metal vapor deposition and for 
non-woven fabric. For films to he subjected to metal 
vapor deposition, the polypropylene resin composition 
according to the present invention permits to process 
by extrusion molding ' into original film of smooth 
surface and uniform thickness to be subjected to metal 
vapor deposition, wherein the film has better 
stretchability and allows to build up homogeneous and 
equable metal layer thereon upon the metal vapor 
deposition without leaving pinholes. On the other hand, 
for the case of sole use of calcium stearate most 
commonly used as the lubricant, irregular structure of 
the deposited metal layer may be brought about, causing 
occurrence of pinholes, whereby formation of homogeneous 
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and equable metal vapor deposition layer may difficultly 
be attainable. 

[ 0027] ; ■ = 

The polyprotiylene resin composition according 
to the present invention to be used for non-woven 
fabric may not suffer from discoloration of the fabric 
caused by adhering of,, cooled and agglomerated smoke 
components on the filament or sheet, since emission of 
smoke from the vicinity of the spinning nozzle is 
suppressed. On the other hand, when only calcium 
stearate most commonly employed as lubricant is used, 
emission of smoke : tends to occur due to enhanced 
vaporization of calcium stearate at the portion just 
leaving the spinning nozzle with subsequent condensation 
upon cooling into smoke particles, which may adhere 
onto the filament and, thus, cause discoloration of the 
non-woven fabric, 

[ 0028] 

[ Inventive Effect]* ' - 

The polypropylene resin . composition according 
to the present inyehtipn: can bring about extrusion- 
molded articles which ./exhibit better appearance and 
which may not suffer from occurrence of deterioration 
of appearance without occurrence of surface roughness, 
irregular thickness^ and white clouding even by being 
subjected to extrusion-:molding^ since it contains a 
lubricant comprising a fluorine-containing polymer in a 
definite amount, notwithstanding the polypropylene is 
obtained using a single-sitb catalyst . 

[ 0029] 
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Mode for Embodying the Invention], 
Example 1 and Comparative -Example • 1 

A homopolymeric popypropylene produced using a 
metallocene catalyst and. having, a melt flow rate (23 
-C, 2.16 kg load) of 1.5 g/10 min. , a melting point of 
153 '^C, a crystallization temperature of 114 and an 

Mw/Mn value of 2.5 was, blended, with a lubricant (a 
product of the firm THREE EM with trademark DYNAMAR 
FX-9613) containing 90 % by weight of vinylidene 
f luoride/hexaf luoropropylene copolymer, 6 % by weight 
of talc, 2 % by weight of calcium carbonate and 2 % by 
weight of silicon oxide, in such a proportion, that the 
blend would have had a content of 0.02 % by weight of 
vinylidene f luor ide/hexafluoropropylene copoymer, to 
prepare a polypropylene resin comjposit ion. This 
polypropylene resiri composition was extruded by an 
extruder at 250 °C into a filament, while passing the 
extruded molten filament through a water bath 
continuously to cool it before it is wound up. The 
resulting filament revealed no , occurrence of rough 
surface and exhibited jpretty appearance without showing 
accompaniment of the cooling water onto the filament 
due to surface roughness (Example 1). On the other 
hand, a filament obtained, in the same way as in Example 
1 except that the " .lubricant was not incorporated 
revealed rough surfaces due to occurrence of melt 
fracture and was not .:able to be wound up due to 
accompaniment of the , filament with the cooling water 
oh the irregular surface of: the filament (Comparative 
Example 1 ) , 
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Example 2 and Comparative -Example;. 2 . 

The procedures . of Example 1 were pursued except 
that a homopolymerlc polypropylene produced using a 
metallocene catalyst and having a tnelt flow rate of 6.3 
g/10 min., a melting- ' point . of 153: °C, a crystallization 
temperature of 112 °C and an Mw/Mn value of 2-4 was 
employed. It resulted! in that the filament made from 
the composition blended .with the lubricant revealed no 
occurrence of rough . surface and exhibited pretty 
appearance without showing, accompaniment of the cooling 
water onto the filament due to surface roughness 
(Example 2). On the . other hand, filament obtained in 
the same way as in Example 2 except that the lubricant 
was not incorporated revealed rough surfaces and was 
hot able to be wound ' uj? due to accompaniment of the 
filament with the cooling water on the irregular 
surface of the filament (Comparative Example 2). 
[ 0031] 
Example 3 

(Production of Metal Vapor Deposited Film) 

A polypropylene resin composition was prepared 
by blending a homopolymeric popypropylene produced 
using a metallocene catalyst and having a melt flow 
rate of 1.5 g/10 mfn., a melting point of 153 ^C, a 
crystallization temperature" of 114 °C and an Mw/Mn 
value of 2.5 on a Henschel mixer with a lubricant (a 
product of the. firm THREE EM with trademark DYNAMAR 
FX-9513) containing 90 % by weight of vinylidene 
f luoride/hexaf luoropropylene copolymer, 6 % by weight 
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of talc, 2 % by weight pf calcium, carbonate and 2 . % by 
weight of silicon oxide,' :in such a proportion that the 
blend would have had 0v03: % by weight of vinylidene 
f luoride/hexaf luoropropylene eopoymer, whereupon the 
resulting blend was' pelietized. The pelletized resin 
composition was extruded continuously from an extruder 
into a sheet, which was stretched in the extrusion 
direction to 5 times... length, followed by a 5 times 
width stretching in :the ! direction vertical to the 
extrusion direction, to attain a continuous production 
of a biaxially stretched film. The so obtained film 
did exhibit no surface roughness nor irregular thickness 
with high transparent appearance. 
[ 0032] 

By effecting vapor deposition of aluminum on 
one face of the resulting film, a metal vapor deposited 
film was produced/.. . The so-obtained metal vapor 
deposited film was of better quality showing that the 
aluminum layer had been ..deposited uniformly and equably 
without occurrence of pinholes. 
[ 0033] 

Comparative Example 1 

A metal vapor deposited film was produced in 
the same manner as : in^ Example 3, except that calcium 
stearate was compounded as the ..lubricant so as to reach 
a content of 0.1 :%.:. by- .weight'. .. The resulting film was 
found to leave a portion where vapor deposition of 
aluminum went off and a see-through appearance due to 
pinholes was brought about . 
[ 0034] 

16.. 
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Example 4 

The procedures of Example 3 were pursued except 
that a lubricant (VITONE FREE FLOW- 10, a product of the 
firm E.I. DuFont, trademark) containing 99 % by weight 
of a vinylidene fluoride/hexafluoropropylene copolymer 
and 1 % by weight of barium sulfate was used in the 
place of DYNAMAR FX-9613. The biaxially stretched film 
before being subjected to metal vapor deposition 
exhibited no surface roughness nor. irregular thickness 
with high transparent appearance. The film haying vapor 
deposited aluminum on one face thereof showed that the 
aluminum layer was uniformly and equably deposited 
without occurrence of pinholes and the film was 
estimated as a better metal vapor deposited film. 
[ 0035] . '. " 

Example 5 

(Production of Non-wovjen .Fabric) 

A homopolymeric polypropylene produced by a 
metallocene catalyst and having a melt flow rate (230 
2.16 kg load) of 65 g/10! min. , a melting point of 
150 and an Mw/Mn value of 2,5 was blended on a 

Henschel mixer with a "lubficaht (a: product of the firm 
THREE EM with trademark DYNAMAR FX-9613) containing 90 % 
by weight of a vinylidene fluoride/hexafluoropropylene 
copolymer, 6 % by weight of talc, 2 % by weight of 
calcium carbonate and 2 % : by weight of silicon oxide in 
such a proportion that the content of the vinylidene 
fluoride/hexafluoropropylene copolymer would have been 
0.02 % by weight, before being pelletized. 
C 0036] 
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This pelletized . resin was supplied to a 
spunbond non-woven fabric .production apparatus to spin 
into filament wnich was then pneumatically drafted by 
an air jet so as to let; be heaped over a screen belt. 
The so-heaped filaments . were passed through heat 
embossing rolls to . obtain a spunbonded non-woven 
fabric. No emission of smoke was. recognized upon the 
spinning and any discoloration of the non-woven fabric 
was not observed. 
[ 0037] 

Comparative Example 2 

The procedures' of Example 5 were pursued except 
that, instead of DYNAMAR FX-9613> calcium stearate was 
incorporated in such an amount that the content thereof 
would have reached to G . 1 % by weight. An emission of 
smoke in the vicinity of the spinning nozzle was 
observed upon the production of the non-woven fabric 
and adhesion of agglomerated smoke components on the , . 
filament and on thW non-woven fabric occured, whereby 
no better non-woven fabric Was obtained. 
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